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(57)Abstract: 

PURPOSE: To effectively employ the color of emitted light of a metal 
halide which has excellent color rendering properties by positioning 
the tip part of the cathode of a metal halide lamp in the focusing 
position of a reflector. 

CONSTITUTION: Since a short arc-metal-halide lamp 1 is d.cHighted 
by a d.c. electric power supply 50, the ion of the metal halide in a light jgjj^i 
emitting tube 20 is strongly affected by an electric field in the tube 
20 and attracted to a cathode 21. Meanwhile, mercury ion is attracted 
to an anode 22 side. As a result, in the inside of an arc 100, light 
emission 110 of mainly the metal halide is caused on the cathode 21 
side and light emission 120 of mainly mercury intensified in the anode 
22. Under the light emission condition like this, by installing the tip 
part of the cathode 21 at focusing position F of a reflector 2, the light 
emitted from the metal halide is effectively reflected by a reflecting 
face 31. Thereby, color rendering properties and reproducing 
properties of color on a screen are excellent and at the same time 
color unevenness can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ****, shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS . . 

rClaiml ] The metal halide lamp which enclosed a metal halogenide, mercury, and rare gas within 

this 1 luminescence while ****(ing) an anode plate and cathode to the arc tube which consists of quartz 
glass and by which direct-current lighting is carried out, It is floodlighting light equipment characterized 
by the above-mentioned metal halide lamp preparing the point of cathode in the abbreviation focal 
location of the above-mentioned reflector in floodlighting light equipment equipped with the reflector 
which reflects the light which held this lamp as the lamp shaft was in agreement with the optical axis, 
and was emitted from this lamp. . 
rClaim 2] The above-mentioned metal halide lamp is floodlighting light equipment accordmg to claim 1 
characterized by including at least one sort in the halogenide of the rare earth metal containing a 
scandium, and the halogenide of alkali metal as photogene. 

[Claim 3] The liquid crystal projector characterized by using floodlighting light equipment accordmg to 
claim 1 or 2 as light equipment. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes a short arc metal halide lamp the light source, and relates 
to the liquid crystal projector using the floodlighting light equipment and this which reflect by the 
reflector and floodlighted the light emitted from this light source. 
[0002] 

[Description of the Prior Art] The metal halide lamp with the arc length short as the light source of an 
electrochromatic display projector is used. The electrochromatic display projector is equipped with the 
light source, the reflector which reflects the light emitted from this light source, and the condenser lens 
which condenses this reflected light, and the light which came out of the condenser lens irradiates a 
liquid crystal panel, and projects the image of this liquid crystal panel on a screen through a projection 
lens. 

[0003] As the light source of such an electrochromatic display projector Moreover near and considering 
low power, the large quantity of light is obtained at the configuration of the point light source. Red, The 
three primary colors of abundant light are sendable into area required when blue and a green component 
are emitted efficiently and used combining the optical system of a mirror, a lens, etc. And the lamp with 
which may be satisfied of conditions, like there being little generating of heat is required, and the short 
arc metal halide lamp is used as a lamp which fulfills such conditions. 

[0004] This kind of short arc metal halide lamp **** the electrode of a pair to the arc tube which 
consists of quartz glass, and rare gas, such as a metal halogenide and an argon, is enclosed with this arc 
tube as the mercury and the luminescence metal as a buffer metal. 

[0005] Such a lamp is attached in the reflector, reflects the light which came out of the lamp in the 
reflector of a reflector, and is made to face to a condenser lens. And for this kind of lamp, when arc 
length L, i.e., inter-electrode distance, is set to 12mm or less and it switches on the power of 1 50W- 
250W during lighting, buld wall loading (value which **(ed) input power W by the internal-surface 
product Scm2 of an arc tube) is 30 - 70 W/cm2. It is used on big load conditions which become. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, this kind of metal halide lamp may be used also 
in the location which cannot use AC power supply, and, naturally needs to carry out direct-current 
lighting in this case. However, when direct-current lighting of the metal halide lamp is carried out, the 
ion of the halogen metal within luminescence can draw now near to a cathode side in response to the 
effect of the electric field within [ which two electrodes make ] luminescence, mercury ion can draw 
near to an anode plate side to this, and the so-called KATAHORISHISU phenomenon occurs. In such a 
case, by the cathode side, a halogen metal mainly emits light in an arc, and luminescence of mercury 
mainly becomes strong in an anode plate side. That is, the luminescent color changes on Rhine which 
connects cathode and an anode plate. 

[0007] In the above-mentioned electrochromatic display projector, when the light emitted from mercury 
is used as the self-luminous color, the repeatability of the color on a screen deteriorates remarkably and 
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there is fault which produces an irregular color in some places. 

[0008] This invention was made based on such a situation, and the place made into the purpose can use 
effectively the luminescent color of the halogen metal excellent in color rendering properties, and tends 
to offer the liquid crystal projector using floodlighting light equipment and this excellent in the 
repeatability of the color on the screen in an electrochromatic display projector. 

[Means for Solving the Problem] While invention of claim 1 **** an anode plate and cathode to the arc 
tube which consists of quartz glass The metal halide lamp which enclosed a metal halogemde mercury, 
and rare gas within [ this ] luminescence and by which direct-current lighting is carried out, This lamp is 
held as a lamp shaft is in agreement with an optical axis, and in floodlighting light equipment equipped 
with the reflector which reflects the light emitted from this lamp, the above-mentioned metal halide 
lamp is characterized by locating the point of cathode in the abbreviation focal location of the above- 
mentioned reflector. . • *•■'„♦ 
[0010] Invention of claim 2 is characterized by the above-mentioned metal halide lamp containing at 
least one sort in the halogenide of the rare earth metal containing a scandium, and the halogemde of 
alkali metal as photogene. Invention of claim 3 is characterized by using floodlighting light equipment 
according to claim 1 or 2 as light equipment of a liquid crystal projector. 

[Function] According to this invention, since luminescence of the halogen metal which can be drawn 
near so that it may concentrate on a cathode side by direct-current lighting is located in the focal location 
of a reflector, a reflector comes to floodlight the light of the color which emits light mainly from a 
halogen metal. Therefore, the repeatability of a color becomes good and generating of an irregular color 
can be prevented. 

Example] This invention is explained based on one example shown in a drawing below. First, if the 
basal principle of an electrochromatic display projector is explained based on drawing 3 , the 
electrochromatic display projector had floodlighting light equipment 60 which consists of the light 
source 1 and a reflector 2 which reflects the light emitted from this light source, and is equipped with the 
condenser lens 3 which condenses the reflected light reflected by the reflector 2. Blue glow is reflected 
by the dichroic mirror (wavelength selection nature reflecting mirror) 4 with which the light ahead 
irradiated from the above-mentioned condenser lens 3 reflects blue glow, and it is reflected by the mirror 
5 and this blue glow irradiates a liquid crystal panel (LCD) 6, colors the image of this liquid crystal 
panel 6 blue, and is made to project it on a screen 1 0 through other dichroic mirrors 7 and 8 and 
projection lenses 9. Moreover, among the light floodlighted from the above-mentioned condenser lens 3, 
red and a green light penetrate the dichroic mirror 4 which reflects said blue glow, and it is reflected 
with other dichroic mirrors 1 1, and the red light of them irradiates a liquid crystal panel 12 colors red 
the image of this liquid crystal panel 12, reflects this red image with the above-mentioned dichroic 
mirror 7, and penetrates other dichroic mirrors 8, and they project it on a screen 1 0 through the 
projection lens 9. Furthermore, the green light which penetrated the dichroic mirror 1 1 which reflects the 
above-mentioned red light irradiates a liquid crystal panel 13, colors the image of this liquid crystal 
panel 13 green, reflects this green image with a mirror 14 and the above-mentioned dichroic mirror 8, 
and projects it on a screen 10 through the projection lens 9. Therefore, by controlling the image of three 
liquid crystal panels 6, 12, and 13, the image of three colors will be projected on the front face of a 
screen 10 in piles, and the image of a color will project. ftU 
[0013] Such floodlighting light equipment 60 of an electrochromatic display projector consists ot the 
light source 1 and a reflector 2 which reflects the light emitted from this light source, and shows the 
detail of that one example to drawing 1 as it was explained previously. The direct-current lighting type 
short arc metal halide lamp whose rated input is 250W is used, and the light source 1 is explained based 
on drawing 1 and drawing 2 about this short arc metal halide lamp 1 . 

[0014] the ellipse body of revolution from which 20 is an arc tube which consists of quartz glass in 
drawing the light-emitting part of this arc tube 20 consists of quartz glass with a thickness of 1 .4mm, a 
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major axis is set to about 15mm, and a minor axis is set to about 10mm - making — **** — as a result - 
an internal-surface product — about 4.7 — cm2 ~ content volume is about 0.9 cc. Cathode 21 and an 
anode plate 22 are ****(ed) by the both ends of this arc tube 20, respectively. Cathode 21 is using the 
wire of 0.7mm of sizes which consists of a tungsten-thorium alloy ingredient containing thorium, and at 
the tip of the electrode shaft 221 which consists of a 0.7mm tungsten, an anode plate 22 forms the 
electrode head 222 of a thick path at one, and is constituted. Inter-electrode distance L of these cathode 
21 and an anode plate 22 is set to 6mm. 

[0015] the metallic foil by which sealing of these cathode 21 and the anode plate 22 was carried out to 
the closure sections 23 and 23 — it connects with conductors 24 and 24. a metallic foil — conductors 24 
and 24 - Mo foil — it is — 30 micrometers in a width of 3mm, and thickness ** — it is carried out. it 
connected with the above-mentioned cathode 21 — on the other hand, a metallic foil — the metallic foil 
of another side which the conductor 23 is electrically connected to the mouthpiece 25 put on the edge 
through the external lead wire which is not illustrated, and was connected to the above-mentioned anode 
plate 22 — the conductor 23 is connected to the external lead wire 26. The external lead wire 26 consists 
of an Mo metal rod of 0.8mm diameter. 

[0016] such an arc tube 20 - as a buffer metal - mercury - for example, while 22mg is enclosed, 2.0mg 
of an iodide and bromides, such as a rare earth metal, for example, Dy, Nd, Tl, In, Sn, Cs, etc., are 
enclosed as a luminescence metal, and 300Torr enclosure of the argon gas is further carried out as rare 
gas. 

[0017] Such a lamp 1 is attached in the reflector 2. Ti02-Si02 which was excellent in the inside of the 
rotation curved surface which a reflector 2 consists of glass or a metal, and has the focal location F at the 
reflection property etc. - it has the reflector 31 which consists of vacuum evaporationo film. The 
diameter of opening is formed in about 90- 130mm, and, as for the front floodlighting section of this 
reflector 2, i.e., opening, the support cylinder part 32 is formed in the crowning in back, this support 
cylinder part 32 - the mouthpiece of the above-mentioned lamp 1 — 25 part has fixed with the adhesives 
33, such as insulating cement. Thereby, it is lamp shaft Ol-Ol of a lamp 1 . The medial axis of a 
reflector 2, i.e., optical-axis 02-02, The lamp 1 is attached in the reflector 2 as abbreviation coincidence 
is carried out. 

[0018] In this case, the lamp 1 is arranged in cathode 21, as a point is located in the focal location F of 
the above-mentioned reflector 2. In addition, in the case of this example, cathode 21 is located in the 
support cylinder part 32 side of a reflector 2, and is supported by the reflector 2, and the anode plate 22 
is located in the front opening side of a reflector 2. 

[0019] The introductory hole 34 is formed in the reflector 2, and the external lead wire 26 of said lamp 1 
penetrates to this introductory hole 34, and it is led to the tooth-back side, the short arc metal halide 
lamp 1 fixed to the reflector 2 as mentioned above - the above - a mouthpiece 25 and the external lead 
wire 26 are connected to DC power supply 50. DC power supply 50 impress the electrical potential 
difference from which no-load voltage is set to about 280 V as opposed to a lamp 1. Direct-current 
lighting of the lamp is carried out, a lamp current is set to 2.9A, and 85 V and lamp power are turned on 
for lamp voltage by 250W by impression of such an electrical potential difference. 
[0020] An operation of the floodlighting light equipment 60 of such a configuration is explained. For the 
above-mentioned floodlighting light equipment 60, as shown in drawing 1 , a reflector 2 is the optical- 
axis 02-02. It is used with the posture towards an abbreviation horizontal, and level lighting of the short 
arc metal halide lamp 1 is carried out. And since it connects with DC power supply 50 and direct-current 
lighting is carried out, this short arc metal halide lamp 1 can draw near to a cathode 21 side the ion of 
the halogen metal in an arc tube 20, strongly in response to the fact that the effect of the electric field 
within [ which two electrodes make ] luminescence. Moreover, it draws near to an anode plate 22 side, 
and mercury ion is ****. Consequently, since halogen metals gather for a cathode 21 side inside an arc 
100, the luminescence 1 10 of a halogen metal mainly arises and the luminescence 120 of mercury 
mainly becomes strong to this in an anode plate 22, as shown in drawing 2 . 

[0021] In such a ****** situation, since the point of cathode 21 has been arranged so that it may be 
located in the focal location F of a reflector 2, luminescence of a halogen metal is reflected effectively in 
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the reflector 31 of a reflector 2. For this reason, in an electrochromatic display projector, since the 
luminescent color of the halogen metal excellent in color rendering properties is used, it excels in the 
repeatability of the color on a screen 10, and an irregular color can be prevented. Therefore, an 
electrochromatic display projector with high color quality can be offered. 

[0022] In addition, what is necessary is just to install the point of cathode 21 in the focal location F of a 
reflector 2 also in this case, although in the case of this example cathode 21 is located in the support 
cylinder part 32 side of a reflector 2, and is supported by the reflector 2, the anode plate 22 is located m 
the front opening side of a reflector 2, and the sense of these cathode 21 and an anode plate 22 may be 



reverse. ■ . .. ... ... 

[0023] In addition, direct-current lighting of this invention may be a thing, pulse lighting, etc^wnich 
rectified the not a direct current but alternating current of strict semantics. Moreover, although 
photogene made the short arc metal halide lamp of the above-mentioned example the halogenide of the 
rare earth metal containing a scandium, it may be the halogenide of the alkali metal represented by 
Sodium Na and Lithium Li. Furthermore, a reflector 2 can be carried out on various curved surfaces 
with a focal location, such as paraboloid of revolution or an ellipsoid of revolution, 

[Effect of the Invention] Since the luminescence field of the halogen metal which can be drawn near to a 
cathode side by direct-current lighting was located in the focal location of a reflector according to this 
invention as explained above, a reflector comes to floodlight the light which emits light mainly from a 
halogen metal. Therefore, a light excellent in color rendering properties is floodlighted. Consequently, it 
it is used for the light equipment of an electrochromatic display projector, it can excel m the 
repeatability of the color on a screen, an irregular color can be prevented, and the high color picture of 
quality can be made to appear. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



□Drawing 2] 
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[Drawing 3] 
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[Translation done.] 
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